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(57) ABSTRACT

A contact arrangement is described for connecting a power
supply to electrical components in a vehicle. The contact
arrangement may include a first mechanical contact for
connecting a first lead of the power supply to an electrical
component, and a second mechanical contact for connecting
a second lead of a power supply to the electrical component.
The first and second mechanical contacts are configured to
disconnect the power supply in the event of a collision. The
first mechanical contact is configured to be arranged sub-
stantially perpendicular to the second mechanical contact in
relation to a transverse plane of the vehicle.
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1
CONTACT ARRANGEMENT FOR SAFE
DISCONNECTION OF A POWER SUPPLY IN
A VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to European Patent Appli-
cation No. 12176170.4 filed Jul. 12, 2012, the disclosure of
which is incorporated in its entirety by reference herein.

TECHNICAL FIELD

The present disclosure relates to a contact arrangement.
More particularly, the present disclosure relates to a contact
arrangement for safe disconnection of a power supply in a
vehicle.

BACKGROUND

Hybrid and electrical vehicles typically comprise a high
voltage power supply in the form of one or more batteries for
providing power to one or more electrical motors and/or
other components.

When servicing or performing repairs on such a vehicle it
is important that power is disconnected from electrical
components and wiring in the vehicle to reduce the risk of
an operator being exposed to potentially dangerous a high
voltage.

In particular, in the event of a collision, it is important that
the power supply is disconnected from electrical compo-
nents in the vehicle so that passengers and rescue workers
are not exposed to a high voltage.

Furthermore, it should be avoided that current is supplied
to any wires or components that may have been damaged in
the collision.

A suggested approach for ensuring disconnection of the
power supply in the event of a collision is presented in
W02012/027836 where it is proposed to arrange an inter-
rupter for disconnecting one or more batteries in an electric
or hybrid vehicle in the event of a collision. The interrupter
includes a pyrotechnic charge and a mechanical cutter for
cutting a mechanical element, thereby disconnecting the
battery.

A drawback of the abovementioned suggested solution is
that after a collision event, the entire safety device must be
replaced as the explosive device is triggered and electrical
connections are physically severed. As a collision event may
result in only limited damage or no damage at all to the
vehicle, it would be preferable to be able to reconnect the
power supply without replacing the entire safety device.

Furthermore, the use of an explosive device close to a
high voltage power supply may potentially risk damaging
the power supply when the explosion is triggered.

SUMMARY

In view of the above-mentioned and other drawbacks of
the prior art, a general object of the present disclosure is to
provide an improved contact arrangement for safe discon-
nection of a power supply in a vehicle in the event of a
collision.

According to a first aspect of the present disclosure, it is
therefore provided a contact arrangement for connecting a
power supply to electrical components in a vehicle, the
contact arrangement comprising: a first mechanical contact
for connecting a first lead of the power supply to an
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electrical component; and a second mechanical contact for
connecting a second lead of a power supply to the electrical
component; the first and second mechanical contacts being
configured to disconnect the power supply in the event of a
collision; wherein the first mechanical contact is arranged
substantially perpendicular to the second mechanical contact
in relation to a transverse plane of the vehicle.

The electrical component may for example be an electric
machine used for propulsion of the vehicle, or it may be
other components used for peripheral functions in a vehicle.

A lead should in the present context be understood as a
wire, cable or a similar connection which electrically con-
nects the power supply to one or more electrical compo-
nents.

The transverse plane of the vehicle refers to the plane
parallel to the horizontal plane when the vehicle is level on
flat ground. It may also be seen as the plane of the chassis
of the vehicle.

The present disclosure is based on the realization that it is
desirable to provide a contact arrangement which enables
safe and controlled reconnection of the power supply after a
collision resulting in the disconnection of the power supply,
while at the same time providing increased safety as a
reconnection of the power supply as a result of a secondary
force applied to the vehicle after the initial collision is
avoided.

In the event of a collision resulting in a primary force
triggering disconnection of the power supply, the contacts
are configured to mechanically break the electric circuit
connecting the power supply to other parts of the vehicle.
However, a secondary a force may come from a secondary
collision. Alternatively, the force resulting from the initial
collision may be applied for a period of time longer than the
time it takes to disconnect the contact, thereby providing a
risk that a contact may be reconnected if the secondary force
acts in a direction aligned with the contact.

Thus, a contact arrangement according to various embodi-
ments of the present disclosure where the two contacts are
arranged substantially perpendicular to each other solves the
aforementioned problem of reconnection as a result of a
secondary force, as a secondary force acting on the vehicle
may at most be aligned with, and possibly reconnect, one of
the contacts.

It is understood by the person skilled in the art that the
contacts must not be arranged entirely perpendicular to each
other in order to achieve the desired effect. The contacts may
for example be arranged at an angle between 50-130°,
preferable between 75-105° and most preferably between
85-95° with respect to each other.

According to one embodiment of the disclosure, the
contact arrangement may advantageously be configured to
disconnect the power supply by moving a switch element of
the first mechanical contact in a first direction in the trans-
verse plane of the vehicle; and by moving a switch element
of the second mechanical contact in a second direction in
relation to the transverse plane of the vehicle substantially
perpendicular to the first direction.

Furthermore, the mechanical contact may advantageously
be an electromechanical relay. In particular, the electrome-
chanical relay may be of the contactor type able to handle
the relatively high currents and voltages required for pow-
ering an electrical motor for propulsion of a hybrid or an
electrical vehicle. The contactors are then arranged so that
the moving contact portion of the first contactor is arranged
substantially perpendicular to the moving contact portion of
the second contactor.
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In one embodiment of the disclosure, the contact arrange-
ment may further comprise a collision detector configured to
detect a collision of the vehicle. When a collision is detected
by the collision detector, the first contact and the second
contact is disconnected.

Furthermore, the collision detector may advantageously
be an accelerometer. By connecting a collision detector in
the form of an accelerometer to the contact arrangement and
configure the contacts to disconnect when the accelerometer
detects a certain acceleration higher than a predetermined
value, it may be ensured that the contacts are not discon-
nected as a result of normal acceleration or deceleration
during operation of the vehicle.

Alternatively, accelerometers or other types of collision
sensors used for other purposes in the vehicle may provide
a signal indicative of a collision also to the contact arrange-
ment. For example, one or more accelerometers are typically
connected to the airbag system of a vehicle for triggering
airbags in the event of a collision.

In one embodiment of the disclosure, the contact arrange-
ment may further comprise a control unit for controlling the
disconnection of the first contact and the second contact. The
control unit may for example receive a signal indicating that
a collision has occurred from a collision detector internal to
the contact arrangement or from an external detector.

According to a second aspect of the disclosure, it is
provided a power supply arrangement for a vehicle com-
prising: a power supply; a first mechanical contact for
connecting a first lead of the power supply to an electrical
component; and a second mechanical contact for connecting
a second lead of a power supply to an electrical component;
wherein the first mechanical contact is arranged substan-
tially perpendicular to the second mechanical contact a
transverse plane of the vehicle.

In one embodiment of the disclosure wherein the power
supply may be an energy storage such as a battery. A battery
or a fuel cell is typically used as a power supply in an
electrical or hybrid vehicle.

Effects and features of this second aspect of the present
disclosure are largely analogous to those described above in
connection with the first aspect of the disclosure.

Furthermore, it is provided a vehicle comprising: an
electrical machine; a power supply providing power to the
electrical machine; and a contact arrangement according to
any of the aforementioned embodiments arranged between
the power supply and the electrical machine.

Moreover, the vehicle may typically be a hybrid vehicle
or an electrical vehicle. In particular, the vehicle may be a
car.

Further features of, and advantages with, the present
disclosure will become apparent when studying the
appended claims and the following description. The skilled
person realize that different features of the present disclosure
may be combined to create embodiments other than those
described in the following, without departing from the scope
of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects of the present disclosure will now
be described in more detail with reference to the appended
drawings showing an example embodiment of the disclo-
sure, wherein:

FIG. 1 schematically illustrates a vehicle comprising a
contact arrangement according to an embodiment of the
disclosure; and
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FIG. 2 schematically illustrates a contact arrangement
according to an embodiment of the present disclosure.

DETAILED DESCRIPTION

In the present detailed description, various embodiments
of a contact arrangement according to the present disclosure
are mainly discussed with reference to a contact arrange-
ment for disconnecting a battery in a hybrid vehicle. It
should be noted that this by no means limits the scope of the
present disclosure which is equally applicable for discon-
necting other types of power sources in a vehicle.

FIG. 1 schematically illustrates a vehicle 100 comprising
at least one electrical motor 102 for propulsion of the vehicle
100. The vehicle 100 may be a hybrid vehicle combining
electrical motors with a combustion engine or it may be an
electric vehicle using a battery as the sole power source. A
contact arrangement 104 is electrically connecting the elec-
trical motor 102 to a battery 106.

FIG. 2 is a schematic illustration of the contact arrange-
ment 104. A first mechanical contact 108 and a second
mechanical contact 110 in the form of electromagnetic
relays are arranged to control the electrical connection
between the battery 106 and the motor 102. When both
contacts are closed, an electric circuit is formed connecting
the battery to the motor. In the present example, each contact
comprises a coil 112, 114 and a switch element 116, 118. An
electromagnetic contact used for switching a power circuit
with relatively high current loads may also be referred to as
a contactor. Here, the contacts 108, 110 are illustrated as
open, i.e. the battery 106 is disconnected from the electrical
motor 102 and from other components which may be
powered by the battery. The contacts are arranged so that the
orientation of the two contacts is essentially perpendicular to
each other in the lateral plane of the vehicle. The contacts
may be arranged so that one of the contacts is arranged
essentially along the length direction of the vehicle.

In the present example, the contacts 108, 110, are con-
figured so that when a voltage is applied over the coils 112,
114, an electromagnetic force is induced which force the
switch elements 116, 118, to be in a closed position, thereby
closing the electrical circuit between the battery 106 and the
motor 102. A high voltage relay may advantageously be used
as a contact. When used in an electric or hybrid vehicle, the
contact may have a power handling capacity capable of
handling currents of several 1000 A at voltages of 300-400V.

The contact arrangement further comprises a control unit
120 for controlling the position of the switch elements 116,
118 by controlling the voltage applied over the coils 112,
114.

In the event of a collision, the control unit 120 acts to
disconnect the battery by removing the voltage applied on
the coils 112, 114, thereby disengaging the switch elements
116, 118. Alternatively, the contacts may be configured so
that the electrical circuit is closed when no voltage is applied
to the contact, thus requiring an applied voltage for discon-
necting the circuit. The control unit 120 may comprise a
collision sensor for detecting a collision event, or it may
receive an input signal form an external collision sensor
indicating that a collision has occurred. A collision sensor
may for example be an accelerometer configured to deter-
mine that a collision has occurred if a detected acceleration
exceeds a predetermined threshold value. As a vehicle
commonly is provided with one or more collision sensors for
triggering air bag systems, such collision sensors may be
used to provide an input to the control system 120.
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The control unit 120 may include a microprocessor,
microcontroller, programmable digital signal processor or
another programmable device. The control unit may also, or
instead, include an application specific integrated circuit, a
programmable gate array or programmable array logic, a
programmable logic device, or a digital signal processor.
Where the control unit includes a programmable device such
as the microprocessor, microcontroller or programmable
digital signal processor mentioned above, the processor may
further include computer executable code that controls
operation of the programmable device.

Through the essentially perpendicular arrangement of the
contacts 108, 110, a secondary force which occurs after the
collision event triggering the disconnection will not lead to
that the contacts are reconnected. Such a secondary force
may for example come from a second collision. As is readily
realized by the person skilled in the art, the arrangement of
the contacts must not be exactly perpendicular to achieve the
desired effect.

Even though the disclosure has been described with
reference to specific exemplifying embodiments thereof,
many different alterations, modifications and the like will
become apparent for those skilled in the art. For example,
the contact arrangement according to embodiments of the
disclosure may be embodied in a single contacting device
having two or more integrated contacts or switch elements.
Moreover, the general concept may be applied in a contact
arrangement using more than two contacts in order to
provide additional safety or for use in electrical circuits
comprising more than two conductors. For example, a
contact arranged along the vertical axis of the vehicle may
be included.

Also, it should be noted that parts of the system may be
omitted, interchanged or arranged in various ways, the
contact arrangement yet being able to perform the function-
ality of the present disclosure.

Additionally, variations to the disclosed embodiments can
be understood and effected by the skilled person in practic-
ing the claimed invention, from a study of the drawings, the
disclosure, and the appended claims. In the claims, the word
“comprising” does not exclude other elements or steps, and
the indefinite article “a” or “an” does not exclude a plurality.
The mere fact that certain measures are recited in mutually
different dependent claims does not indicate that a combi-
nation of these measured cannot be used to advantage.

What is claimed is:

1. A contact arrangement for connecting a power supply
to electrical components in a vehicle, the contact arrange-
ment comprising:

a first mechanical contact for selectively connecting a first
lead of the power supply to an electrical component;
and

a second mechanical contact for selectively connecting a
second lead of the power supply to the electrical
component, the first and second mechanical contacts
configured to disconnect the power supply in the event
of a collision;

wherein the first mechanical contact is arranged substan-
tially perpendicular to the second mechanical contact in
relation to a transverse plane of the vehicle, the sub-
stantially perpendicular arrangement preventing recon-
nection of at least one of the first and second mechani-
cal contacts as a result of a secondary collision after the
collision.

2. The contact arrangement according to claim 1, config-

ured to disconnect the power supply by moving a switch
element of the first mechanical contact in a first direction in
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the transverse plane of the vehicle, and by moving a switch
element of the second mechanical contact in a second
direction in relation to the transverse plane of the vehicle
substantially perpendicular to the first direction.

3. The contact arrangement according to claim 2, further
comprising a control unit for controlling the disconnection
of the first contact and the second contact.

4. The contact arrangement according to claim 3, wherein
the control unit is configured to disconnect the first contact
and the second contact if a collision is detected.

5. A vehicle comprising:

an electrical machine;

a power supply providing power to the electrical machine;
and

a contact arrangement according to claim 2 arranged
between the power supply and the electrical machine.

6. The vehicle according to claim 5, wherein the vehicle
is a hybrid vehicle or an electrical vehicle.

7. The contact arrangement according to claim 1, wherein
each mechanical contact is an electromechanical relay.

8. The contact arrangement according to claim 1, further
comprising a collision detector configured to detect a colli-
sion of the vehicle.

9. The contact arrangement according to claim 8, wherein
the collision detector is an accelerometer.

10. The contact arrangement according to claim 8,
wherein the first contact and second contact are configured
to disconnect the power supply if a collision is detected by
the collision detector.

11. A vehicle comprising:

an electrical machine;

a power supply providing power to the electrical machine;
and

a contact arrangement according to claim 1 arranged
between the power supply and the electrical machine.

12. The vehicle according to claim 11, wherein the vehicle
is a hybrid vehicle or an electrical vehicle.

13. A power supply arrangement for a vehicle comprising:

a power supply;

a first mechanical contact for selectively connecting a first
lead of the power supply to an electrical component;
and

a second mechanical contact for selectively connecting a
second lead of a power supply to an electrical compo-
nent, the first and second mechanical contacts config-
ured to disconnect the power supply from an electrical
component in the event of a collision;

wherein the first mechanical contact is arranged substan-
tially perpendicular to the second mechanical contact in
relation to a transverse plane of the vehicle, the sub-
stantially perpendicular arrangement preventing recon-
nection of at least one of the first and second mechani-
cal contacts as a result of a secondary collision after the
collision.

14. The power supply arrangement according to claim 13,
configured to disconnect the power supply by moving a
switch element of the first mechanical contact in a first
direction in the transverse plane of the vehicle, and by
moving a switch element of the second mechanical contact
in a second direction in relation to the transverse plane of the
vehicle substantially perpendicular to the first direction.

15. The contact arrangement according to claim 14,
further comprising a control unit for controlling the discon-
nection of the first contact and the second contact.

16. The contact arrangement according to claim 15,
wherein the control unit is configured to disconnect the first
contact and the second contact if a collision is detected.
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17. The power supply arrangement according to claim 13,
wherein the power supply is an energy storage.

18. The power supply arrangement according to claim 13,
wherein the power supply is a battery.

19. The power supply arrangement according to claim 13, 5
wherein the power supply is a fuel cell.

20. The contact arrangement according to claim 13,
further comprising a collision detector configured to detect
a collision of the vehicle.
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